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In the title compound, C 1 oH 1() N40 5 S C 9 H 9 N 3 05, the amide 
groups of 3-(3,5-dinitro-benzoyl)-l,l-dimethyl-thiourea and 
A',A'-dimethyl-3,5-dinitro-benzamide molecules are oriented 
at dihedral angles of 39.13 (8) and 55.97 (11)°, respectively, to 
the attached benzene rings. In the crystal, the two molecules 
are linked by an N— H- ■ O hydrogen bond. Weak C— H- ■ O 
link the molecules into a sheet parallel to the be plane. C— 
H- ■ S interactions also occur. 

Related literature 

For related structures, see: Saeed et al (2010a,£>, 2011, 2012). 



y = 89.129 (4)° 

V = 1150.35 (10) A 3 

Z = 2 

Cu Ka radiation 

Data collection 

Agilent Xcalibur Ruby Gemini 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis RED; Agilent, 2011) 
r min = 0.488, r m „ = 0.628 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.113 

S = 1.07 

4597 reflections 

342 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



H = 1.90 mtrT 1 
T = 123 K 

0.44 x 0.38 x 0.27 mm 



7591 measured reflections 
4597 independent reflections 
4099 reflections with / > 2a(l) 
R inl = 0.025 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.44 e A~ 3 

A/> mi „ = -0.33 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N3A-H1NA- ■ 05B 


0.84 (2) 


2.07 (2) 


2.888 (2) 


163 (2) 


C1B-H2BA- ■ OL4' 


0.95 


2.51 


3.390 (2) 


155 


CAB—HABA- ■ OlA" 


0.95 


2.35 


3.163 (2) 


143 


CbB-HbBA- ■ -SLA 


0.95 


2.76 


3.6856 (16) 


166 


OA-H9AB- ■ 053'" 


0.98 


2.48 


3.368 (2) 


150 


C9B—H9BB- ■ 04B iv 


0.98 


2.46 


3.439 (2) 


175 


C10A-H10B---O2/T 


0.98 


2.51 


3.334 (2) 


142 


Symmetry codes: (i) 
-x + Z, -y + 1, -z + 1; (iv) 


-.v+l.-y- 
-x + l.-vH 


h 1, -z; (ii) 
- 2, -z; (v) -x 


—x + 2, — y 
+ 2.-V + 1,'- 


+ 2, -z; (iii) 
z. 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2011) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTL. 

RJB acknowledges the NSF-MRI program (grant No. 
CHE-0619278) for funds to purchase the diffractometer. 




0,N 



Experimental 

Crystal data 

CioHjoNiOsS-CgHgNaOs 
M, = 537.47 
Triclinic, PI 
a = 9.8457 (5) A 



\ 



b = 10.0057 (5) A 
c = 12.5185 (6) A 
a = 72.413 (5)° 
ft = 78.428 (4)° 



NO, 



N0 2 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5627). 
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Acta Cryst. (2012). E68, o3108 [doi:10.1107/S1600536812041864] 

A co-crystal of 3-(3,5-dinitrobenzoyl)-1,1-dimethylthiourea and N,N-6\- 
methyl-3,5-dinitrobenzamide 

Sohail Saeed, Naghmana Rashid, Ray J. Butcher, Sema Oztiirk Yildirim and Rizwan Hussain 
Comment 

The crystal structure of the 1:1 adduct of 3-(3,5-dinitro-benzoyl)-l,l-dimethyl-thiourea and N,N-dimethyl-3,5-dinitro- 
benzamide is reported. It is related to our previous studies on the structural chemistry of heterocyclic compounds 
containing an N-substituted thiourea (Saeed et al., 2010a, 2010ft, 201 1) and amide (Saeed et al, 2012). Herein, as a 
continuation of these studies, the structure of the title compound, (I), is described. 

In the crystal structure of the title compound (Fig. 1), C10H10N4O5S, C9H9N3O5, there are independent different 
molecules 3-(3,5-dinitro-benzoyl)-l,l-dimethyl-thiourea(A) and N, A^-dimethyl-3,5-dinitro-benzamide(B) in the 
asymmetric unit. Both of the molecule the dinitro-benzene ring systems are planar, with a maximum deviation of 
0.295 (1) A for the OlA atom and 0.286 (2) A for the 04B atom. In the molecular conformation of 3-(3,5-dinitro- 
benzoyl)-l,l-dimethyl-thiourea's the C7A=05A and C8A=SlAbonds are anti to each other. The dihedral angle between 
the dinitro-benzene unit (C 1 A — C 6 A/N 1 A/N2 A/0 1 A — 04 A atoms) and thiourea group (N3A/C8A/N4A/S1 A atoms) is 
88.2 (1)°. In 7V-dimethyl-3,5-dinitro-benzamide, the dimethyl amide group is rotated by 59.8 (0.1)° out of the plane of the 
benzene ring. 

The 3-(3,5-dinitro-benzoyl)-l,l-dimethyl-thiourea and AyV-dimethyl-3,5-dinitro-benzamide molecular structure is 
stabilized by intra- and inter molecular N — H— O and C — H— O hydrogen bonds (Fig. 1 and Table 1). The intermolecular 
C — H— O hydrogen bonds link the molecules into a sheet parallel to the be plane (Fig. 2). 

Experimental 

To a 250 ml round flask fitted with a condenser was added dimethyl amine (0.01 mol), dichloromethane (15 ml) and tri- 
ethylamine(0.5 ml) with magnetic stirring. 3,5-Dinitrobenzoyl chloride (0.01 mol) was added gradually. The reaction 
mixture was stirred at room temperature for 1 h and then refluxed for 1.5 h. The product precipitated as a colorless 
powder, which was washed three times with water and dichloromethane. Recrystallization from ethanol produced the 
crystals of the title compound. 

Refinement 

The H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C — H = 0.95-0.98 A, and 
with t/iso = 1.2-1.5£/eq(C). The N-bound H atom was located in a difference Fourier map and refined freely [refined 
distances = 0.84 (2) A]. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
RED (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

Molecular structure of the title compound, showing the atom-numbering scheme and 30% probability ellipsoids. 
Intramolecular N — H-0 hydrogen bond is indicated by a dashed line. 
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Figure 2 

Part of the packing diagram of the title compound, showing a molecular sheet formed by intermolecular N — H-0 and C 
— H-0 hydrogen bonds (dashed lines). 

3-(3,5-Dinitrobenzoyl)-1 ,1 -dimethylthiourea-iV,iV-dimethyl- 3,5-dinitrobenzamide (1 /1 ) 



Crystal data 

Ci 0 HioN40 5 SC 9 H 9 N 3 05 
M r = 537.47 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.8457 (5) A 
b= 10.0057 (5) A 
c= 12.5185 (6) A 
a = 72.413 (5)° 
^ = 78.428 (4)° 
7 = 89.129(4)° 
V= 1150.35 (10) A 3 

Data collection 

Agilent Xcalibur Ruby Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm" 1 
co scans 



Z=2 

F(000) = 556 

D x = 1.552 MgirT 3 

Cu Ka radiation, 1 = 1.54184 A 

Cell parameters from 4858 reflections 

61 = 3.7-75.6° 

fi= 1.90 mm- 1 

T= 123 K 

Prism, colorless 

0.44 x 0.38 x 0.27 mm 



Absorption correction: multi-scan 

(CrysAlis RED; Agilent, 201 1) 
r mm = 0.488, T max = 0.628 
7591 measured reflections 
4597 independent reflections 
4099 reflections with/> 2o(7) 
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R mt = 0.025 

^max 75.7 , 0 m [ n 3.8 

h = —8 — >-12 
Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 2 )] = 0.041 

wR(F 2 ) = 0.113 

S = 1.07 

4597 reflections 

342 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



/fc = -ll-»12 
/ = -15->15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F 2 ) + (0.065 IP) 2 + 0.2475P] 

where P = {F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
Ap max = 0.44 e A" 3 
Ap min = -0.33 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


u */u 

*— ' iso ' ^eq 


S1A 


0.76619(4) 


0.42766 (5) 


0.57712 (3) 


0.02502 (12) 


OlA 


0.78961 (16) 


0.65356 (16) 


-0.12724(12) 


0.0403 (4) 


02A 


0.86851 (15) 


0.87002 (14) 


-0.18650 (11) 


0.0335 (3) 


03A 


1.22867 (15) 


0.99829 (15) 


-0.02521 (12) 


0.0390 (3) 


04A 


1.27475 (14) 


0.85999 (14) 


0.13226 (11) 


0.0310(3) 


05A 


0.88749 (13) 


0.33920 (12) 


0.25463 (10) 


0.0266 (3) 


OIB 


0.53210 (19) 


0.27963 (15) 


0.46302 (12) 


0.0459 (4) 


02B 


0.40878 (15) 


0.24042(13) 


0.35063 (12) 


0.0352 (3) 


03B 


0.37221 (15) 


0.60717 (15) 


0.00223 (11) 


0.0357 (3) 


04B 


0.5129 (2) 


0.78858 (17) 


-0.05161 (12) 


0.0497 (4) 


05B 


0.81001 (13) 


0.76125 (13) 


0.32225 (12) 


0.0290 (3) 


N1A 


0.85641 (16) 


0.75121 (16) 


-0.12002 (12) 


0.0260 (3) 


N2A 


1.20846 (15) 


0.89025 (15) 


0.05610(12) 


0.0253 (3) 


N3A 


0.91130(14) 


0.48145 (14) 


0.36539 (11) 


0.0199 (3) 


N4A 


0.94610(15) 


0.26566 (14) 


0.49228 (12) 


0.0234 (3) 


NIB 


0.48356 (16) 


0.31620 (15) 


0.37681 (12) 


0.0254 (3) 


N2B 


0.45895 (16) 


0.68028 (16) 


0.01822(12) 


0.0260 (3) 


N3B 


0.63630(15) 


0.91321 (14) 


0.30300(12) 


0.0228 (3) 


CIA 


0.92940(17) 


0.72182 (17) 


-0.02373 (13) 


0.0212 (3) 


C2A 


1.03083 (17) 


0.81896 (17) 


-0.02984 (13) 


0.0217(3) 


H2AA 


1.0543 


0.9010 


-0.0937 


0.026* 


C3A 


1.09632 (16) 


0.79080(17) 


0.06156 (14) 


0.0205 (3) 
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Atomic displacement parameters (A 2 ) 
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A AAA/: 

0.0006 (6) 


A AA") A i H\ 

-0.0030 (6) 


A AA A A f £\ 

-0.0049 (6) 


JN2B 


A AO A*7 ZO\ 

0.030/ (8) 


A AO/n ZO\ A A1 A/C 

0.026 / (8) 0.0196 


(7) 


A AAO A 

0.0030 (6 J 


A AACA f £\ 

—0.0050 (6) 


—0.0061 (6) 


XT') Ti 

N3B 


0.0260 (7) 


AA1/CA//T\ AAO/IA 

0.0169 (6) 0.0249 


(7) 


A AA 1 A /f \ 

-0.0019 (5) 


A AA A A / C\ 

-0.0044 (5) 


A AACA /C\ 

-0.0059 (5) 


CIA 


A AT) /I ZO\ 

0.0234 (8) 


A ATTC ZO\ A A 1 n 

0.0225 (8) 0.0173 


(7) 


A AAT 1 

0.0031 (6) 


-0.0045 (6) 


A AAC A t £\ 

-0.0054 (6) 


C2A 


A AO A O ZO\ 

0.0242 (8) 


AA10A/0\ A A IT O 

0.0180 (8) 0.0178 


(7) 


A AA 1 C 

0.0015 (6) 


A AAAO / £L\ 

0.0002 (6) 


A AAAA ( £\ 

-0.0009 (6) 


C3A 


A A1 C\Z ZO\ 

0.0195 (8) 


A Am SH\ A AOOA 

0.01 / / (/) 0.0220 


(8) 


A AAO A f tZ\ 

—0.0024 (oj 


A AAAO i £L\ 

—0.0008 (6) 


A AA/1 A ( £L\ 

—0.0049 (6) 


A A 

C4A 


A AO 1 O /0\ 

0.0212 (8) 


A A 1 O 1 /T\ A A 1 71 

0.0181 (7) 0.0177 


(7) 


A AA 1 "> 

0.0013 (6) 


A AA1 1 

-0.0031 (6) 


A AA1 £. { C\ 

-0.0036 (6) 


C5A 


0.0214 (8) 


A A 1 C /T /T\ A A 1 T1 

0.0156(7) 0.0172 


(7) 


A AA 1 C i £\ 

0.0015 (6) 


A AAA/C / £\ 

-0.0006 (6) 


A AA") n /£\ 

-0.0037 (6) 


Co A 


A AO A 1 ZO\ 

0.0201 (8) 


A A1A/T /0\ A AOAO 

0.0196 (8) 0.0208 


(8) 


A AAA A { £\ 

—0.0004 (6) 


A AAO C / £\ 

-0.0025 (6) 


A AA^ A / £\ 

—0.0064 (6) 


C /A 


A AOAO ZO\ 

0.0202 (8J 


A A1 ZIO /T\ A AOA1 

0.0162 (/) 0.0201 


(8) 


A AAAC 

-0.0005 (6) 


—0.0023 (6) 


A AAO C 

—0.0025 (6) 


O A 

C8A 


A AO 1 *7 ZO\ 

0.0217 (8) 


AA1A1/0\ A A1 O A 

0.0191 (8) 0.0184 


(7) 


A AAO 1 S£\ 

-0.0021 (6) 


A A A A 1 /£\ 

-0.0043 (6) 


A AA") A / £\ 

-0.0034 (6) 


C9A 


A A") Cf / 1 A\ 

0.0355 (10) 


A A1 OO ZO\ A AO/^/1 

0.0188 (8) 0.0264 


(9) 


A A A 1 o /n\ 

-0.0012 (7) 


A AAC A /"7 \ 

-0.0054 (7) 


A A A 1 O /"7\ 

0.0012 (7) 


CI OA 


A AT CO { 1 A\ 

0.0352 (10) 


A AO£1 /A\ A AOCA 

0.0261 (9) 0.0259 


/A\ 

(9) 


A AAOI SH\ 

0.0083 (7) 


A AAO O /H\ 

-0.0038 (7) 


A AAf A SH\ 

-0.0054 (7) 


CIB 


A AO 1 A (Q\ 

0.0214 (8) 


A A1 CI /7\ A AO A A 

0.0151 (/) 0.0209 


(8) 


A AAAC i C\ 

0.0005 (6) 


A AA 1 O i /Z\ 

—0.0012 (6) 


A AACO 

—0.0052 (6) 


C2B 


A A1 A A (H\ 

0.0199 (7) 


A A 1 O A SH\ A AO 1 O 

0.0184 (7) 0.0213 


/OA 

(8) 


A A A 1 A t £\ 

-0.0014 (6) 


A AA 1 n 1 £-\ 

-0.0017 (6) 


-0.0086 (6) 


C3B 


A AO 1 C ZO\ 

0.0215 (8) 


AAOO/1/0\ A A 1 *7 /I 

0.0224 (8) 0.0174 


(7) 


A AAA A / C\ 

0.0004 (6) 


A A AO "7 { £\ 

—0.0027 (6) 


A A A 1 ( £L\ 

-0.0061 (6) 




0 0917 


U.U 1 OO y / ) VJ.UZ 1Z 




—0 001 ^ (f^\ 


—0 000Q (£k\ 


—0 0097 (f*\ 


C5B 


0.0170 (7) 


0.0191 (8) 0.0224 


(8) 


0.0004 (6) 


-0.0010 (6) 


-0.0080 (6) 


C6B 


0.0195 (7) 


0.0192(8) 0.0195 


(7) 


0.0017 (6) 


-0.0032 (6) 


-0.0067 (6) 


C7B 


0.0232 (8) 


0.0179 (7) 0.0205 


(7) 


-0.0030 (6) 


-0.0027 (6) 


-0.0052 (6) 


C8B 


0.0383 (10) 


0.0214 (9) 0.0427 


(11) 


-0.0042 (7) 


-0.0063 (8) 


-0.0144 (8) 


C9B 


0.0321 (9) 


0.0213 (8) 0.0295 


(9) 


0.0072 (7) 


-0.0088 (7) 


-0.0058 (7) 


Geometric parameters (A 


") 










S1A- 


-C8A 


1.6764 (16) 




C3A — C4A 




1 o on /o\ 

1.387 (2) 


01A- 


-N1A 


1 O O 1 /o \ 

1.221 (2) 




C4A — C5A 




1 OA/' ZO\ 

1.396 (2) 


02A- 


-N1A 


1 O 1 A ZO\ 

1.219 (2) 




/"MA TT^IAA 

C4A — H4AA 




A A C A A 

0.9500 


03A- 


-N2A 


1 OOT ZO\ 

1.227 (2) 




C5A — C6A 




1 OA/" ZO\ 

1.396 (2) 


04A- 


-N2A 


1 o o o a / 1 rv\ 

1.2230 (19) 




C5A — C7A 




1.505 (2) 


05A- 


-C7A 


1 11 ) /o\ 

1.213 (2) 




C6A — HoAA 




A ACAA 

0.9500 


01B- 


-NIB 


1 O O 1 /o\ 

1.221 (2) 




/"• l\ * T TA A A 

C9A — H9AA 




A AOAA 

0.9800 


02B- 


-NIB 


1 OOA ZO\ 

1.220 (2) 




f * (\ a TTA A T> 

C9A — H9AB 




A AOAA 

0.9800 


03B- 


-N2B 


1 O 1 T /O \ 

1.217 (2) 




/"■A A TTA A 

C9A — H9AC 




A AOAA 

0.9800 


04B- 


-N2B 


1 O 1 /OA 

1.216 (2) 




/"• l i\ A TT1AA 

CI OA — HI OA 




A AOAA 

0.9800 


05B- 


-C7B 


1 O/IO /o\ 

1.242 (2) 




Z" 1 1 A A T T 1 ATI 

C 1 OA — H 1 0b 




A AOAA 

0.9800 


N1A— 


-CIA 


1 /i *n /o \ 

1.477 (2) 




/"> i <\ \ t t 1 f\r^ 

C10A — H10C 




A AOAA 

0.9800 


N2A- 


-C3A 


1.475 (2) 




C 1 B — C2B 




1 o o o /o\ 

1.382 (2) 


N3A- 


-C7A 


1 TOO /o\ 

1.383 (2) 




CIB — C6B 




1 O OA ZO\ 

1.389 (2) 


N3A- 


-C8A 


1 A(\A 

1.404 (2) 




r")n pin 

C2B — C3B 




1.3 /9 (2) 


N3A- 


-H1NA 


A O A /O \ 

0.84 (2) 




r"in TTOT1 A 

C2B — H2BA 




0.9500 


N4A- 


-C8A 


1.324 (2) 




/'ill /'ID 

C3B — C4B 




1 1 OA /1\ 

1.3o9 (2) 


N4A- 


-C9A 


1.462 (2) 




C4B— C5B 




1.394 (2) 


N4A- 


-CI OA 


1.465 (2) 




C4B — H4BA 




0.9500 


N1B— 


-CIB 


1.474 (2) 




C5B— C6B 




1.391 (2) 


N2B- 


-C3B 


1.476 (2) 




C5B— C7B 




1.509 (2) 


N3B- 


-C7B 


1.337 (2) 




C6B— H6BA 




0.9500 
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N3B— C8B 
N3B — C9B 
CIA— C2A 
CIA— C6A 
C2A— C3A 
C2A— H2AA 



1.455 (2) 
1.468 (2) 
1.379 (2) 
1.383 (2) 
1.378 (2) 
0.9500 



C8B— H8BA 
C8B— H8BB 
C8B— H8BC 
C9B— H9BA 
C9B— H9BB 
C9B— H9BC 



0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 



02A— N1A— OlA 
02A— N1A— CIA 
OlA— N1A— CIA 
04A— N2A— 03A 
04A— N2A— C3A 
03A— N2A— C3A 
C7A— N3A— C8A 
C7A— N3A— H1NA 
C8A— N3A— H1NA 
C8A— N4A— C9A 
C8A — N4A — CI OA 
C9A — N4A — CI OA 
02B— NIB— 01B 
02B— NIB— C1B 
OIB— NIB— C1B 
04B— N2B— 03B 
04B— N2B— C3B 
03B— N2B— C3B 
C7B— N3B— C8B 
C7B— N3B— C9B 
C8B— N3B— C9B 
C2A— CIA— C6A 
C2A— CIA— N1A 
C6A— CIA— N1A 
C3A— C2A— CIA 
C3A— C2A— H2AA 
CIA— C2A— H2AA 
C2A— C3A— C4A 
C2A— C3A— N2A 
C4A— C3A— N2A 
C3A— C4A— C5A 
C3A— C4A— H4AA 
C5A— C4A— H4AA 
C4A— C5A— C6A 
C4A— C5A— C7A 
C6A— C5A— C7A 
CIA— C6A— C5A 
CIA— C6A— H6AA 
C5A— C6A— H6AA 
05A— C7A— N3A 
05A— C7A— C5A 
N3A— C7A— C5A 



125.14(15) 

117.76(14) 

117.09(14) 

124.45 (15) 

118.26(14) 

117.29(14) 

125.83 (14) 

114.8(13) 

112.8(13) 

120.93 (14) 

124.44 (14) 
114.36(14) 

123.94 (15) 
117.94(14) 
118.12(15) 
124.34(15) 

117.45 (15) 
118.21 (14) 
119.81 (15) 
124.36(14) 
115.22(14) 

123.23 (15) 
117.38(14) 
119.38(15) 

116.55 (15) 
121.7 
121.7 

123.43 (15) 
117.94(14) 
118.63 (14) 
117.88 (15) 
121.1 
121.1 

120.56 (14) 
120.30(14) 
119.12(14) 
118.24(15) 
120.9 
120.9 

125.54 (15) 

122.24 (14) 
112.22(13) 



N4A— C9A— H9AA 
N4A— C9A— H9AB 
H9AA— C9A— H9AB 
N4A— C9A— H9AC 
H9AA— C9A— H9AC 
H9AB— C9A— H9AC 
N4A — CI OA — HI OA 
N4A— CI OA— HI 0B 
HI OA— CI OA— HI OB 
N4A — CI OA — H10C 
HI OA— CI OA— H10C 
H 1 OB — C 1 OA — H IOC 
C2B— C1B— C6B 
C2B— C1B— NIB 
C6B— C1B— NIB 
C3B— C2B— C1B 
C3B— C2B— H2BA 
C1B— C2B— H2BA 
C2B— C3B— C4B 
C2B— C3B— N2B 
C4B— C3B— N2B 
C3B— C4B— C5B 
C3B— C4B— H4BA 
C5B— C4B— H4BA 
C6B— C5B— C4B 
C6B— C5B— C7B 
C4B— C5B— C7B 
C1B— C6B— C5B 
C1B— C6B— H6BA 
C5B— C6B— H6BA 
05B— C7B— N3B 
05B— C7B— C5B 
N3B— C7B— C5B 
N3B— C8B— H8BA 
N3B— C8B— H8BB 
H8BA— C8B— H8BB 
N3B— C8B— H8BC 
H8BA— C8B— H8BC 
H8BB— C8B— H8BC 
N3B— C9B— H9BA 
N3B— C9B— H9BB 
H9BA— C9B— H9BB 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

123.74 (15) 
117.83 (14) 
118.40(14) 
115.83 (15) 
122.1 
122.1 

123.37 (15) 

118.42 (14) 

118.19(14) 

118.68(15) 

120.7 

120.7 

120.01 (15) 
119.19(14) 
120.73 (14) 
118.31 (15) 
120.8 
120.8 

123.42 (15) 

118.99(14) 

117.54(14) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



Acta Cryst. (2012). E68, o3108 



sup-7 



supplementary materials 



XT A A 

N4A— 


i^O A XTT A 

-C8A — N3A 


win 10 / 1 a\ 

117.18 (14) 


XT')! - } f ^ n t~> TTnnr 1 

N 3B — C9b — H9BC 




1 APi C 

109.5 


N4A— 


i~ "• OA fi 1 A 

-C8A — SI A 


124.68 (12) 


H9BA — C9B — H9BC 




109.5 


XT") A 

N3A— 


/— i o A fil A 

-C8A — SI A 


1 1 O AT / 1 1 \ 

118.07 (12) 


H9BB — C9B — H9BC 




109.5 


/" V") A 

(JzA— 


XT1 A f ' 1 A /" A 

-JN 1 A — C 1 A — CzA 


— 14.8 (z) 


-7 a XT') A /"" 0 A XT/1 A 

C7A — N3A — C8A — N4A 




f A 1 /1\ 

5U.1 (z) 


01 A— 


\T1 A /"< 1 A /""I -» * 

-N 1 A — C 1 A — Cz A 


164.50 (16) 


/T7 a XT") A ' OA C 1 A 

C7A — N3A — C8A — SI A 




1')') OA /1 C\ 

-132.89 (15) 


(JzA— 


XT 1A P1 A f ' t. A 

-JN 1 A — C 1 A — C 6 A 


164.30 (15) 


HOT) XT1FJ f ' 1 D p^n 

(JzB — N 1 B — C 1 B — CzB 




"5.4 (2) 


(J1A— 


XT1 A Z" 1 1 A (~ /- A 

-JN 1 A — C 1 A — C 6 A 


-16.4 (2) 


/ ~v 1 0 \T1 T) pirj riAT) 

(J 1 B — N 1 B — C 1 B — CzB 




175.00 (16) 


C6A— 


/""I 1 a /"<'") A /""I A 

-CIA — CzA — Co A 


U.U (z) 


(JzB — JN IB — CIB — CoB 




1 11. 15 (15) 


XT 1 A 

JN1A— 


/" ■• 1 A f " A Z"" 1 ") A 

-C 1 A — CzA — C 3 A 


179.05 (14) 


/"Nil") XT1 T> I T~) /—1 /" T) 

(J 1 B — JN 1 B — C 1 B — C6B 




-6.9 (2) 


/"I 1 A 

CIA— 


-C2A — C3A — C4A 


-2.6 (2) 


C6B — CIB — C2B — C3B 




1 O ZO\ 

1.8(2) 


CIA— 


/"• -> a /■"'"> A XT'") A 

-CzA — C 3 A — JN z A 


178.07 (14) 


N 1 B — C 1 B — CzB — C3 B 




179.79 (13) 


/"A /) A 

U4A— 


XT'") A f "' 1 A Z^O A 

-JN ZA — C3A — CzA 


— 1 /3.9/ (15) 


C 1 B — CzB — C3B — C4B 




-2.4 (2) 


03A— 


-N2A — C3A — C2A 


6.0 (2) 


CIB — C2B — C3B — N2B 




1 TO AA /1 /I \ 

178.90 (14) 


04A— 


\Ti a /— ' ") A /~i /I a 

-N2A — C3A — C4A 


6.7 (2) 


04B — N2B — C3B — C2B 




-164.52 (17) 


03A— 


XT'"! A -) a /" • /) * 

-NzA — C3A — C4A 


1 T) ") ^) / 1 /"\ 

-173.32 (16) 


(J3B — N2B — C3B — C2B 




15.0 (2) 


CzA— 


A /"* A A /^C A 

-C 3 A — C4 A — C 5 A 


2.1 (2) 


U4B — JNzB — UB — C4B 




16. / (z) 


N2A— 


-C 3 A — C4 A — C 5 A 


-178.57 (13) 


03B — N2B — C3B — C4B 




1 /") T/' / 1 /~\ 

-163.76 (16) 


C3A— 


Z" 1 A A c A f f~ A 

-C4A — C5A — C6A 


1.0(2) 


C2B — C3B — C4B — C5B 




0.8 (2) 


C3A— 


/"MA /"^C A f "1 \ 

-C4A — C5A — C7A 


179.95 (14) 


NzB — C3B — C4B — C5B 




1 T A /I A / 1 A \ 

179.49 (14) 


CzA— 


-C 1 A — C 6 A — C j A 


2.9 (2) 


C 3 B — C4B — C 5 B — C 6B 




1.6 (2) 


XT 1 A 


/~1 1 A f ' f A Z"< C A 

-CIA — C6A — C5A 


-176.12 (14) 


PTn p/in prr) ptd 

C3B — C4B — C5B — C7B 




178.49 (14) 


C4A— 


-C5A — CoA — CIA 


-3.4 (2) 


C2B — CIB — C6B — C5B 




0.4 (2) 


C7A— 


Z" 1 C A Z 1 /_ A /"MA 

-C 5 A — C 6 A — C 1 A 


177.66 (14) 


N 1 B — C 1 B — CoB — C5 B 




1 HH ZH / 1 /I \ 

-177.57 (14) 


C SA- 


XT') A r"7 A f~\Z A 

-JN 3 A — C7 A — 05 A 


1.6(3) 


C4B — C5B — C6B — CIB 




-2.1 (2) 


CS A— 


XT') A Z""7 A Z' ' C A 

-N 3 A — C 7 A — C 5 A 


—178.18 (14) 


C7B — C5B — C6B — CIB 




1 "7 A 1 A / 1 /I \ 

-179.10 (14) 


C4A— 


-C5A — C7A — 05A 


1 A f\ C 1 / 1 T\ 

-140.51 (17) 


/" < oi~i XT") T) /" ^ — 7 r> /-\r n 

C8B — N3B — C7B — 05B 




2.3 (3) 


/"•/"_ A 

C6A— 


Z"<C A Z^T A Z"\C A 

-C5A — C7A — (J5A 


38.5 (2) 


pan XTTT) pnn / ~\ r D 

C9B — N3B — C7B — (J5B 




1 £L O ") C { 1 z_"\ 

-168.35 (16) 


v ^ . \ — 


PSA T7A T\HA 


J7.J ^ 


rSR TSHR P7R TSR 

V 0 D 1NJD V / D V — > D 




— 1 18 n 
1 / j. 10 ^i-'j 


C6A- 


-C5A — C7A — N3A 


-141.73 (15) 


C9B— N3B— C7B— C5B 




14.2 (2) 


C9A- 


-N4A— C8A— N3A 


-171.11 (15) 


C6B— C5B— C7B— 05B 




55.5 (2) 


C10A 


-N4A— C8A— N3A 


15.3 (2) 


C4B— C5B— C7B— 05B 




-121.47(17) 


C9A- 


-N4A — C8A — SI A 


12.1 (2) 


C6B— C5B— C7B— N3B 




-126.92 (16) 


C10A 


— N4A — C8A — SI A 


-161.53 (14) 


C4B— C5B— C7B— N3B 




56.1 (2) 


Hydrogen-bond geometry (A, °) 


D — H 


-A 


D — H 


R-A D- 


■A 


D — R-A 


~N3A- 


-HINA-05B 


0.84 (2) 


2.07 (2) 2.8 


88 (2) 


163 (2) 


C25- 


-H2BA-0\A' 


0.95 


2.51 3.390 (2) 


155 


C4S- 


-H4BA-03A" 


0.95 


2.35 3.163 (2) 


143 


C6B- 


-U6BASIA 


0.95 


2.76 3.6856 (16) 


166 


C9A- 


-n9AB-05B m 


0.98 


2.48 3.368 (2) 


150 


C9B- 


-H9BB-04B™ 


0.98 


2.46 3.439 (2) 


175 


C10A- 


-niOB-02A v 


0.98 


2.51 3.334(2) 


142 


Symmetry codes: (i) -x+ 1, -y+l, -z; (ii) 


-x+2, -y+2, -z; (iii) -x+2, -y+\, 


-z+1; (iv) -x+l, -y+2, -z; (v) -x+2, 


-y+l, -z. 
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